CHAPTER -VIII

k-ONE MODULO THREE MEAN LABELING OF CYCLE RELATED GRAPHS
k-ONE MODULO THREE MEAN GRAPHS
In the earlier chapters, we discussed one modulo three mean labeling, k-one modulo three mean labeling and their properties.
In this chapter, we discuss the k-one modulo three meanness for the following cycle related graph families for different values of k.
 ED(C n )  EJ n Definition 8.1.1
An alternate quadrilateral snake A(Q n ) is obtained from a path u 1 , v 1 , u 2 , v 2 , ..., u n , v n by joining u i , v i to new vertices w i , ' i w respectively and then joining w i and ' i w . That is every alternate edge of a path is replaced by a cycle C 4 . The alternate quadrilateral snake A(Q n ) is a k-one modulo three mean graph for 1) n is even and k  1 2) n is odd and k  2
where n is a number of quadrilaterals.
Proof
Assume n is even. Let {u i , v i , w i , ' i w , 1  i  n} be the vertices and We know that | V(A(Q n )) | = 4n and | E(A(Q n )) | = 5n -1.
Case 1: n is even and k  1
First we label the vertices as follows: First we label the vertices as follows: 
The above defined function f provides k-one modulo three mean labeling of the graph A(Q n ).
15-one modulo three mean labeling of A(Q 4 ) is shown in Figure 8 .2.
Figure 8.2: 15-OMTML of A(Q 4 )
20-one modulo three mean labeling of A(Q 5 ) is shown in Figure 8 . A double quadrilateral snake D(Q n ) is a k-one modulo three mean graph for 1) n is odd and k  1 2) n is even and k  2 where n is the number of quadrilaterals. the edges of double quadrilateral snake which are denoted, as in Figure 8 .4.
Proof
Let {u
i , w i , ' i u , ' i v , 1  i  n, v i , 1  i  n + 1} be the vertices and {a i , b i , 1  i  2n, c i , d i , e i , 1  i  n} beu 1 c 1 w 1 a 1 a 2 v 1 b 1 b 2 v 2 d 1 u 2 w 2 a 3 a 4 c 2 v 3 b 3 b 4 d 2 u n-1 w n-1 c n-1 a 2n-2 v n b 2n-2 b 2n-1 d n-1 u n w n a 2n-1 a 2n v n+1 b 2n d n ' 1 u ' 1 w ' 2 u ' 1 w ' 1 n u  ' 1 n w  ' n u ' n w
Figure 8.4: Ordinary labeling of D(Q n )
We know that | V(D(Q n )) | = 5n + 1 and | E(D(Q n )) | = 7n.
Case 1: n is odd and k  1
First we label the vertices as follows:
( ) i f u = 21 3 23 odd 21 3 21 even The above defined function f provides k-one modulo three mean labeling of the graph D(Q n ).
5-one modulo three mean labeling of D(Q 5 ) is shown in Figure 8 . An alternate double quadrilateral snake ( ( )) n A D Q is a k-one modulo three mean graph for any n and k, where n is a number of quadrilaterals.
Proof
Let {v
be the edges of alternate double quadrilateral snake which are denoted as in Figure 8 .7. First we label the vertices as follows:
Then the induced edge labels are:
The above defined function f provides k-one modulo three mean labeling of the graph ( ( )) n A D Q .
10-one modulo three mean labeling of 4 ( ( )) A D Q is shown in Figure 8 .8. The graph ( ( )) n m
is a k-one modulo three mean graph for all m, n and k.
Proof
which are denoted as in Figure 8 .10. 
Figure 8.10: Ordinary labeling of ( ( ))
n m
A D Q K 
We know that V = 6(mn + n) and E = 6(mn + n) + 2n -1.
First we label the vertices as follows: 9 12)( 1) 6 3 2 odd (9 12)( 2) 6 3 6 3 even 9 12)( 1) 6 3 9 odd (9 12)( 2) 6 3 12 16 even 9 12)( 1) 6 3 6 10 odd (9 12)( 2) 6 3 12 9 even The graph ( )
is a k-one modulo three mean graph for 1) n is even, for all m and k  1 2) n is odd, for all m and k  2
Proof
Let {u ij , v ij , u j , v j , 1  i  m, 1  j  n} be the vertices and {e ij , g ij , c j , 1  i  m, 1  j  2n} be the edges which are denoted as in Figure 8 .13. g 11 g 21 g m1 g 12 g 22 g m1 g 13 = 4(mn + n) + n -1.
Case 1: n is even, for all m and k  1
Define f : V  {0, 1, 3, 4, 6, 7, ..., 3(k + q) -6, 3(k + q) -5} by
( ) ij f u = (12 15)( 1) 6 3 9 odd (12 15)( 2) 6 12 3 9 even 12 15)( 1) 6 3 2 odd (12 15)( 2) 6 12 3 10 even 12 15)( 1) 6 6 3 3 odd (12 15)( 2) 6 18 3 15 even 12 15)( 1) 3 2 odd (12 15)( 2) 12 3 10 even 12 15)( 1) 12 3 9 odd (12 15)( 2) 24 3 21 even 12 15)( 1) 6 3 3 odd (12 15)( 2) 18 3 15 even
Then the induced edge labels are: 12 15)( 1) 6 6 10 odd 2 1 (12 15)( 2) 6 18 6 14 even 2 12 15)( 1) 6 6 6 4 odd 2 1 (12 15)( 2) 6 12 6 8 even 2 
Case 2: n is odd, for all m and k  2
First we label the vertices as follows: 1, 3, 4, 6, 7, ..., 3(k 12 15)( 1) 6 3 6 odd (12 15)( 2) 6 12 3 6 even 12 15)( 1) 6 6 3 7 odd (12 15)( 2) 6 18 3 19 even 12 15)( 1) 6 3 5 odd (12 15)( 2) 6 12 3 13 even 12 15)( 1) 6 6 3 odd (12 15)( 2) 6 18 3 18 even 
Then the induced edge labels are: 12 15)( 1) 6 6 10 odd 2 1 (12 15)( 2) 6 18 6 14 even 2 12 15)( 1) 6 6 6 4 odd 2 1 (12 15)( 2) 6 12 6 8 even 2 The graph K 2,n is k-one modulo three mean graph for any n and k  2.
Let {u, v, u i , 1  i  n} be the vertices and {e i , 1  i  n} be the edges of K 2,n which are denoted as in Figure 8 .16. First we label the vertices as follows: 1, 3, 4, 6, 7, ..., 3(k 
The above defined function f provides k-one modulo three mean labeling of the graph K 2,n .
21-one modulo three mean labeling of K 2,4 is shown in Figure 8 .17. The graph n C  is a k-one modulo three mean graph for any n and k  2.
be the vertices and {e i , 1  i  2n} be the edges which are denoted as in Figure 8 .19. First we label the vertices as follows: 1, 3, 4, 6, 7, .. ., 3(k + q) -6, 3(k + q) -5} by Case 1: n  0 (mod 4) ( ) i f v = 6 3 6 1 , odd 6 3 11 1 , even 2 6 3 5 1 , even 2
, odd 2 6 3 5 1 1, odd 2 6 3 6 1 , even  1 (mod 4) ( ) i f v = 6 3 6 1 2, odd 1 6 3 11 1 , even 2 1 6 3 5 1, even 2
, odd 2 1 6 3 5 1 2, odd 2 6 3 6 1 1, even
Then the induced edge labels of the cases 3 and 4 are:
The above defined function f provides k-one modulo three mean labeling of the graph n C  .
5-one modulo three mean labeling of 8 C  is shown in Figure 8 .20. The graph obtained by duplicating an arbitrary vertex of a cycle VD(C n ) admits k-one modulo three mean labeling for 1) n  1, 3 (mod 4) and k  1 2) n  0, 2 (mod 4) and k  2
Let v 1 , v 2 , ..., v n be the vertices of cycle C n . Let G = VD(C n ) be the graph obtained by duplicating an arbitrary vertex v of C n . Without loss of generality take v = v n and the duplication of v n be ' n v which are denoted as in Figure 8 . 24 .
. . . The extend jewel graph EJ n is a k-one modulo three mean graph for any k.
Proof Let {u, v, x, y, w, z, u 
